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A-polarization in pp — AX (experiment)
Heller, E8

Bravar, E704

e negative and energy independent
e grows linearly with zz for p; > 0.8 GeV/c
e p, independent for 0.8 < p,; < 3.5 GeV/c

e Ay and Dy show similar p; dependence



N\ — polarization ‘is ﬂét understood in pQCD
_ Fe/ix; Soffer; Liang Zuo-tang, Boros
o A straightforward collinear factorization
— very small P

o Modifications of'siMpIe pQCD

Ppn~1/p)

Qiu, Sterman; Efremov, Teryaev;
Kanazava, Koike;
Brodsky, Hwang, Schmidt
o Role:of k| —effects

Pyn~Fk)/py

polarizing fragmentation functions

Sivers; Collins; Kochelev;
Anselmino, Boer, D'Alesio, Murgia,

Buskulic, ALEPH Coll.



The models
<>«conﬂnement (Lund, Thomas precession} |

¢ chiral symmetry breaking :
Troshin, N.T.

— chirality is broken by the vacuum

(0|¢1p|0) % O
— generates quark masses:
mr = may — 294(0|tu|0) — 296(O|Jd10)(O|§sliO>.

NJL
Bernard, Jaffe, Me/‘ssn’ér

massive quarks — quasiparticles
<U|§S[U>/<U|ﬂu+d'd + ss|U) ~ 0.1 —0.5
— scale Ay ~4nfr >~ 1 GeV

I\lonpertu.rbativé hadron — constituent quarks:
-+ quark condensate



Spin of constituent quark

Ju=1/2 = Juy + Jiggy + (Liggy) =
1/2 + iz + (Ligay)-

Estimate: (Lz,3) ~ 0.4

associated with the orbital angular momentum
(cloud quarks rotate coherently)

Orbital motion of quark matter — origin
of the asymmetries ini inclusive processes

Interaction of hadrons

e overlapping and interaction of peripheral.
clouds, condensate excitation

e quasiparticles

e mean field



Hyperon production

" Recombination . (Q+S), soft interactions

m Scattering Q, hard interactions (r<Rg ~‘1/AX )
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Mechanism for A polarization

Polarization of strange quark results from

e multiple scattering of @

m92

\/s

PQOC-—I

~ const

Séwed
mg ~mp/3, I~+/s

e correlation between s-quark polarization and -
polarization of the parent @

<L{§q}>73@ () = Po(@)(Lizg)

Ly = aPo(x)(Lizg)



R(s,z,p1)
1 +R(37 x7p_L>],

P(s,z,p) =sin [PQ(m)oz(L{(zq})] [

R(s,z,p ) >1 at p; >Ny

P(s,xz,p1) = sin[Pg(z)a(Lzq)]
e vanishing polarization for p; <Ay
e Pp increase in the region of p; ~ Ay

e p; independent polarization for p; > Ay
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Figure 11: Spin observables in p + p — A + X at 200 GeV/c from FNAL.

The large positive Dy values indicate a sizable spin transfer (as large
as 30 %) from the incident polarized proton to the outgoing A®. Large spin
transfers-in hyperon production have been also observed in inclusive 2~ and
0~ production by a neutral beam containing also transversely polarized A®’s
and 2% 4243, Unfortunately, the amount of this spin transfer has been never
quantified. The spin transfer in the latter reactions is more: easily inerpreted
in quark models, since a polarized valence strange quark from the.tneoming po-
larized hyperon is transferred to the outgoing hyperen which is also polarized,
while in the former.process (p T p — A% + X) there are no polarized valence
strange quarks in the incident polarized proton.

Figure 11 is my favorite plot concerning spin effects in inclusive A® pro-
duction. It summarizes the 3 spin observables discussed so far. All data shown
were -taken in the same kinematical region and simultaneously {(experiment
E704 at FNAL) 4!, therefore allowing for a straightforward comparison of Py,
Apn, and Dypy. All 3 spin parameters show a similar pr dependence, but with
different signs and magnitudes, in which the asymmetries increase with pp:

1
P()N"‘DNNN"B"AN<O.

In most of the quark models proposed so far to explain the A° polarization,
the A0 spin is carried by its constituent strange quark while the ud di-quark is
in a spin and isospin singlet state (SU(6) wave functions). Therefore, no corre-
lation with the incident proton polarization is expected in A° production, since
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e Dypis positivesince Pp has the same sign
as 7)@ |

T!;c\’%j/ e Similarity of p; dependencies

Experimental prospects

bt — + by — = /\T,—> + X.

(n,n,n,0) and (I,1,1,0)
e significant Px at RHIC energies

e a signal for QGP formation (chiral symme-
try restoration)
Pp — 0 with centrality increase
Angert; Panagiotou, Ayvala, Cuautle, Herrera, Montano;
Troshin, N. T.



